WINDOW GLASS INTERLOCK DEVICE FOR VEHICLE SLIDING DOOR 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[001] This application claims priority of Korean Application No. 10-2003- 
0072937, filed on October 20, 2003, the disclosure of which is incorporated fully herein 
by reference. 

FIELD OF THE INVENTION 

[002] The present invention provides a window glass interlock device for a vehicle 
sliding door adapted to limit the opening of a sliding door when the window glass is 
excessively opened to a certain degree in the event a passenger's body part is exposed 
through the open window glass. 

BACKGROUND OF THE INVENTION 

[003] In a sliding door mounted with a window glass that can open, a passenger's 
head or arm is susceptible to being exposed outside the vehicle. If the passenger's body 
is partially exposed outside the window glass while the sliding door is opened, a 
passenger's body part is susceptible to being jammed between the vehicle body and the 
sliding door, causing injury to the passenger. 

SUMMARY OF THE INVENTION 

[004] Embodiments of the present invention provide a window glass interlock 
device for a vehicle sliding door adapted to limit the opening of a sliding door when the 
window glass of the sliding door is opened excessively to a certain degree, thereby 
preventing injury to the body of a passenger exposed outside through the open glass. 
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[005] In a preferred embodiment of the present invention, the window glass 
interlock device for a vehicle sliding door comprises a guide rail fixed at a sliding door. 
A window glass carrier linearly slides up and down along the guide rail for ascending 
and descending a window glass. A detecting guide is integrally fixed at the window 
glass carrier. A detecting lever is fixed in relation to the sliding door for allowing the 
detecting guide to contact and pivot the detecting lever by the ascending and descending 
movement. An interlock lever is pivotally installed in relation to the sliding door. A 
cable connects the detecting lever and the interlock lever for allowing the interlock lever 
to pivot by the pivot of the detecting lever. A stop block is fixed at the vehicle body for 
restricting the amount of the opening of the sliding door by blocking the interlock lever. 
A spring is installed to allow the interlock lever to pivot in a state that the interlock 
lever may be blocked by the stop block when the detecting guide is distant from the 
detecting lever. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[006] For a better understanding of the nature and objects of the present invention, 
reference should be made to the following detailed description with the accompanying 
drawings, in which: 

[007] FIG. 1 illustrates a structure of a window glass interlock device for a vehicle 
sliding door according to an embodiment of the present invention; 
[008] FIG. 2 is a top view of FIG. 1 illustrating the relationship of a low roller rail, 
sliding door, and interlock lever; 

[009] FIG. 3 illustrates a detecting guide and a detecting lever when a window 
glass is opened according to a safe zone; 
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[0010] FIG. 4 illustrates the state of an interlock lever when a window glass is 
opened according to an unsafe zone; 

[0011] FIG. 5 illustrates the state of an interlock lever when a window glass is 
opened according to a safe zone; 

[0012] FIG. 6 illustrates the opening state of a sliding door when a window glass is 
opened according to an unsafe zone; 

[0013] FIG. 7 is a cross-sectional view of VII- VII of FIG. 6; and 

[0014] FIG. 8 illustrates a movement of an interlock lever when a window glass is 

closed according to a safe zone from the state of FIG. 7. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] The preferred embodiment of the present invention will now be described in 

detail with reference to the accompanying drawings. 

[0016] As shown in FIGS. 1 and 2, a window glass interlock device for a vehicle 
sliding door according to an embodiment of the present invention comprises a guide rail 
3 fixed at a sliding door 1. A window glass carrier 7 linearly slides up and down along 
the guide rail 3 for ascending and descending a window glass 5. A detecting guide 9 is 
integrally fixed at the window glass carrier 7. A detecting lever 11 is fixed in relation to 
the sliding door 1 for allowing the detecting guide 9 to contact and pivot the detecting 
lever 11 by the ascending and descending movement. An interlock lever 13 is pivotally 
installed in relation to the sliding door 1. A cable 15 connects the detecting lever 11 and 
the interlock lever 13 for allowing the interlock lever 13 to pivot by the pivot of the 
detecting lever 11. A stop block 17 is fixed at a vehicle body 19 (see FIG. 7) for 
restricting the amount of the opening of the sliding door 1 by blocking the interlock 
lever 13. A spring 21 is installed to allow the interlock lever 13 to pivot in a state that 



3 



CAl: 363978.3 



the interlock lever 13 may be blocked by the stop block 17 when the detecting guide 9 is 
distant from the detecting lever 11. 

[0017] The sliding door 1 disposed at the side of the vehicle is installed to slide 
forward and backward in relation to the vehicle and to open and close a door opening 23 
formed at the side of the vehicle. 

[0018] The sliding door 1 is formed with a window glass opening 25 opened and 
closed by the window glass 5. The window glass opening 25 is opened and closed via 
the window glass 5 supported by the window glass carrier 7 ascending and descending 
along the guide rail 3. The window glass carrier 7 ascends and descends along the 
guide rail 3 by a window regulator (not shown) in the conventional method. 
[0019] In the embodiment of the present invention, when the window glass 5 is 
opened 80mm or more (when the window glass 5 descends in the glass opening 25), the 
opening of the sliding door 1 is restricted via the stop block 17 and the interlock lever 
13. Hereinafter, when the window glass 5 is opened less than 80mm, it will be referred 
to as "opening of the window glass according to a safe zone," and if the window glass 5 
is opened 80mm or more, it will be referred to as "opening of the window glass 
according to an unsafe zone." 

[0020] The 80mm described above is the minimum length for allowing a head of the 
passenger to be exposed outside through the window glass opening 25. However, the 
window glass 5 is not limited to being opened 80mm but can be adjusted in the design 
step. 

[0021] The detecting lever 1 1 is fixed as a hinge at a support bracket 27 secured at 
one end to the guide rail 3. Thus, the detecting lever 1 1 is fixed in relation to the sliding 
door 1. The detecting guide 9 is formed at an upper portion with a round part 29, that 
has a smooth curved shape contacting the detecting lever 11. Accordingly, when the 
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detecting guide 9 moves up and contacts the detecting lever 1 1 via the smooth curved 
round part 29, the detecting lever 1 1 can smoothly be pivoted according to the ascent of 
the detecting guide 9. 

[0022] The interlock lever 13 is fixed as a hinge to a guide bracket 31 mounted at a 
lower side of the sliding door 1. Thus, the interlock lever 13 is pivotally installed to the 
sliding door 1. The guide bracket 31 is a conventional component and installed at a 
lower side of the sliding door 1 for sliding along a low roller rail 41 and guiding the 
opening and closing of the sliding door 1. A contact portion of the interlock lever 13 to 
the stop block 17 is formed with a slant lever side 33 inclined in relation to a vertical 
plane. The stop block 17 is formed with a slant block side 35 parallel with the slant 
lever side 33. In the embodiment of the present invention, the slant lever side 33 and 
the slant block side 35 are formed in a 15° incline in relation to a vertical plane (X) (see 
FIG. 8). The cable 15 is composed of an outer cover 37 and an inner cable 39. The 
outer cover 37 is fixed at the sliding door 1, and when the detecting lever 1 1 pivots, 
only the inner cable 39 is pulled or released. The spring 21 is a torsion spring installed 
between the guide bracket 31 and the interlock lever 13. 

[0023] The operation of the embodiment of the present invention constructed above 
will now be described. 

[0024] FIG. 1 illustrates the window glass 5 opened according to an unsafe zone, 
and the detecting guide 9 is distantly positioned from the detecting lever 11. Further, 
the slant lever side 33 of the interlock lever 13 is pivoted to an upper side via the elastic 
force of the torsion spring 21 (see FIG. 4). Accordingly, if the interlock lever 13 is 
blocked by the stop block 17 during the sliding door 1 opening as shown in FIG. 6, the 
sliding door 1 will be limited in opening (see FIG. 7). 
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[0025] The stop block 17 should properly be installed to enable to protect a 
passenger's body partially exposed through the window glass opening 25 by stopping 
the opening of the sliding door 1. If the sliding door 1 stops opening, injury to a 
passenger's body exposed through the window glass opening 25 is minimized. When 
the window glass 5 is in a safe zone, the detecting guide 9 renders the detecting lever 1 1 
to pivot to an upper side (see FIG. 3). 

[0026] Provided that the detecting lever 1 1 is pivoted to an upper side, the inner 
cable 39 of the cable 15 is also pulled toward the upper side, and the interlock lever 13 
overcomes the elastic force of the torsion spring 21 for being pivoted as shown in the 
states from FIG. 4 to FIG. 5. If the window glass 5 is opened according to a safe zone, 
the interlock lever 13 is not blocked by the stop block 17. In short, the sliding door 1 
can completely open the door opening 23. 

[0027] On the other hand, if the window glass 5 is opened according to an unsafe 
zone, the sliding door 1 is prevented from being opened via the interlock lever 13 
blocked by the stop block 17 as shown in FIG. 7. However, once the window glass 5 
ascends and the detecting lever 11 pivots by the ascent of the detecting guide 9, the 
interlock lever 13 pivots as shown in FIG. 5. The sliding door 1 can now completely 
open the door opening 23. When the interlock lever 13 is blocked by the stop block 17 
and then released, the disposition of the slant lever side 33 of the interlock lever 13 
changes from the states of FIG. 7 to FIG. 8. 

[0028] Accordingly, the slant lever side 33 is separated from the slant block side 35 
without surface friction. Further, a large friction is prevented between the interlock 
lever 13 and the stop block 17. 

[0029] When a vehicle stops on a descending slope and the interlock lever 13 is 
blocked by the stop block 17 during the opening of the sliding door 1, the weight of the 
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sliding door 1 applies to the stop block 17 via the interlock lever 13. In order for the 
interlock lever 13 to be separated from the stop block 17, the window glass 5 ascends 
and the interlock lever 13 should be pivoted by overcoming friction applied between the 
slant lever side 33 and the slant block side 35. 

[0030] In the embodiment of the present invention, the interlock lever 13 can be 
pivoted without large friction between the interlock lever 13 and the stop block 17 via 
the slant lever side 33 and the slant block side 35, therefore, the window glass 5 can 
smoothly ascend and descend without overloading the window regulator. 
[0031] As apparent from the foregoing, there is an advantage in the present 
invention, in that the sliding door is limited in opening when the window glass exceeds 
a prescribed opening degree, thereby preventing a passenger's body part from being 
jammed between the sliding door and the vehicle body and minimizing injury to the 
passenger. 
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